Preliminary experimental results are presented, referring both to tests of QED (e+ e-+ yy ; e+ e-+ e+ e-; e+ e--+ pi #-) and to the hadronic and multiple production.
In all the experiments agreement is found between experimental results and QED prediction, within an error of -f 10 %. The cross section for production of hadrons is of the order of 10-32 cm2, in a center of mass energy region between 1.4 and 2.4 GeV.
1 am going to present the experimental situation of the five experimental groups presently on the floor at Adone.
First of all a few words about the machine. As you know, Adone is an e+ e-storage ring (Fig. l) , whose maximum energy is 1.5 GeV per beam. Up to now, only two of the four radiofrequency cavities are instaled, allowing to reach an energy of 1.2 GeV/beam. The complete radiofrequency system is being installed just in these days : runs at the maximum energy of 2 x 1.5 GeV are scheduled for may.
The energy range in which we runned up to now for experiments is between 0.7 and 1.2 GeV/beam. The machine operation is quite reliable, with head-on collision of the two beams. The transverse dimens~ons of the two beams are -1 x 1 mm2. Longitudinally, the interaction region is gaussian shaped, with a o of (22 cm) E~/~, where E is the energy of the machine expressed in GeV. The typical luminosity is -cm2/h after injection at 1 GeV (typical currents of 40-50 mA/beam), and varies proportionally to E -~. It takes -30 minutes to inject, the half life of the luminosity being 6-12 hours depending on the energy. About 40 12-hour shifts are scheduled for experiments each month.
The experiments on the floor are the following : The first three groups are permanently at the macinhe (Adone has four experimental sections, see Fig. 1 ) while the Boson and pp groups interchange with each other at the fourth experimental section.
All the experimental apparatus are build up with spark chambers and scintillation counters, and are quite standard. Schematic drawings of four of them are shown in figures 2, 3, 4, 5, 6 and 7.
The main reactions explored by each group are summarized in table 1.
Search for heavy leptons has also been performed by the BCF group, and the results are published on Lettere a1 Nuovo Cimento, 4, 1156 (1970). Fig. 12 ).
Tests of the validity of quantum electrodynamics
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The reaction ei e--+ e+ e-explores essentially the kinematical regions in which a space-like momentum is transferred to the virtual photon ; e+ e--+ p+ ptime-like momentum to the virtual photon ; ei e--t yy space-like momenta to the virtual lepton.
All the results are in good agreement with the pre- The results are expressed in ternis of where F;(Z) is the square of the pion (kaon) form factor for (The data where collected at a total c. m. energy ranging from 1.6 to 2 GeV).
ei e--, multiple.
-e+ e-interactions giving rise to more than two particles in the final state are observed by the pn, BCF, yy and Boson groups. The evaluation of cross-section is rather difficult, since the efficiency of the experimental apparatus depend on the kinematical features (in particular multiplicity) of the reaction observed. In turn the multiplicity is very difficult to be evaluated with the present apparatuses, which have a rather small solid angle and were not designed to observe reactions of this kind.
Due to these limitations, the results I am going to present in the following are to be considered, in my opinion, as a preliminary qualitative exploration, whose quality is going to really improve only with the second generation experiments. The number of events of this type analyzed are now -70.
The behaviour of the particles observed allows to exclude that they are high energy electrons. However, it is not possible for the moment to exclude that part of them are low energy electrons .
The group is working at this problem. The energy behaviour of k4 is rather constant in the energy range 1.4 < ,. , . < 2.4 GeV (see Fig. 14 As we see, also considering the low statistics and large errors, the results of the different groups are in fair agreement. If we believe that all of the group are working correctly, one of the following -and may be other -hypothesis can be made.
1) The angular distribution -not yet experimentally determined -of the emitted staff is not correctly taken into account in the models used for the evaluation of efficiencies.
2) The multiplicity of the events varies rapidly with the energy. The energy range explored is in fact differently weighted in result of the different experiments.
3) There is a considerable contribution of evcnts with low energy electrons in the final state. Since the A q distribution is quite smooth, it is however hard to think of usual QED reaction from which these electron could come.
As we see, a lot of further work, especially with more sophisticated apparatuses, is needed. In particular, good quality information are expected from the magnetic detector which is under construction.
Reaction e + e -+ pp. -This reaction is being studied by the pp group. Data have been collected during 4 month of machine time (Total integrated luminosity 2.5 x lo3' cmP2). This group expects to have enough sensitivity to lower the present limit of the proton form factor in the time-like region as obtained from the inverse reaction pp -, ef e-.
The preliminary analysis of a partial sample (0.4 x lo3' cm-2 of integrated luminosity) already
gives an upper limit on oCef e--+pIj) of (4 : 8) x cm2 at a total c. m. energy of 2.1 GeV.
